Abstract: A study conducted in the Sioux Lookout Health Zone in northwestern Ontario, Canada analyzed the diagnoses and managements for 139,618 patient visits to three levels of practitioners: physicians, nurse practitioners, and minimally trained health aides. There were major differences between providers in their diagnostic and management patterns. Some of these differences were the result of administrative policy (e.g., physicians and nurses do preventive medicine) but even when adjustment had been made for these differences there was still considerable variation. The minimally
Introduction
Primary health care is becoming increasingly available to people in underdeveloped countries and remote areas. A major factor in this development is an increase in the use of nonphysician providers. These providers vary from welltrained nurse practitioners and paramedics to minimally trained indigenous workers. Valid and as yet unanswered questions relate to the practice patterns and competence of these practitioners. There is an extensive literature concerning the practice aind performance of nonphysician providers. For two excellent reviews see Sox' and Yankauer and Sullivan. 2 In general the literature on nonphysician providers can be classified into three broad categories: description of activities; cost/efficiency comparisons; and quality of care assessments. Regarding activities, Moscovice3 and Zammuto, et al,4 discussed factors which affected the practice patterns of different types of nonphysician providers. A number of studies,'2 have described the practice profiles of nonphysician providers in both community clinics and hospital clinics. Cost/efficiency comparisons have been undertaken by a number of researchers. Kane, et al, '3 and Chambers, et al,14 described the effects of adding a nurse health practitioner. Average costs per person per year were reported by Spector, et al, 15 and Tompkins, et al. 16 Salkever, et al, 7 conducted an extensive time/efficiency study of nurse practitioners.
A good review related to quality of care assessnients can be found in Sox.' Quality of care studies of specific medical problems can be found in several reports.'>2' Tompkins, et al,16 Duttera and and are, on the whole, cost effective. Yet, in spite of this extensive literature, there are few studies which consider or assess the functioning of physician extenders in areas where physicians are not usually available to provide pnrmary contact care or to directly supervise nonphysician providers. One notable exception is the work of Young27 who compared communities served by nurses to those served by health aides. His paper describes the health problems encountered, the patterns of help seeking, and the managements provided by three levels of health providers (doctors, nurse practitioners, and indigenous health aides) in such a setting. A discussion of some of the major differences between levels of providers and some of the issues related to these differences is given. This paper contrasts the diagnoses and managements of physicians, nurse practitioners, and indigenous health aides in a remote setting.
The Setfing
The Sioux Lookout Zohe is a large (385,000 square kilometers), sparsely populated region in northwestern Ontario, Canada. The terrain is characterized by numerous lakes and rivers, muskeg, swamps, and dense forest. The climate is harsh with a long, cold winter during which temperatures can drop as low as -50°Celsius. The 10,000 residents, mostly native Cree and Ojibway Indians, are scattered among 27 small communities which range in size from 25 to 1,000 people. Only one of the communities is connected to the "outside" world by a road. All the other communities rely on bush planes for other than local transportation.
None of the communities is large enough to support a full-time physician communities was provided by nonphysician providers, most of which was not directly supervised by a physician. Table 1 gives a breakdown of these totals. Reanalyzing the data, ignoring the classes which are most affected by administrative policies, still yields substantial differences. The largest contribution to the difference is class 16 (signs and symptoms), with the health aides making a larger percentage of these less sophisticated diagnoses. A further indication of the relative lack of sophistication of the health aides is revealed when we note that they used only 217 of the 371 available rubrics in ICHPPC whereas the nurses used 337, and the physicians 305. Looking further at the differences, we see that in the ICHPPC classes of neoplasms, endocrine, blood, congenital and perinatal, the nurses made at least three times more diagnoses, relatively, than the health aides. These classes require a moderate degree of medical expertise to diagnose and treat. The easier to diagnose classes such as respiratory, skin, and signs and symptoms were all over-diagnosed by health aides (when compared to nurses).
The physicians' and nurses' diagnostic profiles also differ. Physicians saw a higher percentage of neoplasms, endocrine, nervous, circulatory, urinary, and congenital diseases which require a higher level of diagnostic ability. Nurses saw, relatively, more infective, respiratory, skin diseases, and trauma, all of which are easier to diagnose and are more likely to be acute short-term, self-limited conditions. skin infection, non-specific rash, and non-specified diagnosis). Their other diagnoses were all relatively easy to recognize. Nurses and physicians had more similar patterns: 11 of the top 15 for each were included in the other's top 15 . Tables 5, 6 , and 7 show the top 15 diagnoses in those patients for which a communication, transfer, or referral was made. Since most of these patients had multiple diagnoses, these listings are not necessarily the specific reasons for seeking help. Nonetheless, they should be a reflection of the problems that give each type of provider more concern or difficulty. It appears that abdominal pain, fever, bronchitis, cystitis, and nausea/vomiting were difficult for the health aides. Nurses needed help regarding abdominal pain, pneumonia, boils, prenatal care, cystitis, lacerations, and bronchitis. For physicians, only hypertension showed up in all three Tables, although prenatal care, pneumonia, and bronchitis were ranked highly for both communications and transfers. Obviously the physicians sought help for the more difficult diagnoses and serious conditions. symptoms rubrics and many less in those classes which require medical sophistication. Thus, the major problems for these health workers arose from those conditions for which they could not make a firm diagnosis.
The nurses' pattern of diagnoses and management was more like that of the physicians. Nonetheless, they were more likely to diagnose acute, self-limited conditions and to make fewer diagnoses of chronic disease. They also sought help for more signs and symptoms diagnoses and in areas related to pregnancy. For example, more than 20 per cent of transferred patients had a pregnancy-related diagnosis (prenatal, delivery, labor, or spontaneous abortion). For both nurses and physicians, the most common reason for referral was dental problems.
The physicians saw the more seriously ill patients and relatively more chronic disease (diabetes, arthritis). Thus they were responsible for the more sophisticated care. They transferred a higher percentage of patients they saw. These transferred patients were more likely to have chronic disease (diabetes, hypertension, arthritis, tuberculosis). The physicians also used more investigations in their care. The major reason the physicians used fewer rubrics than the nurses was that they used many fewer rubrics for symptom diagnoses and fewer diagnoses in the Supplementary class (the V codes in ICD classifications). Chen, et al, 10 also found this to be the case. In our case, it is probable that physicians saw the more seriously ill patients when they made their relatively infrequent visits.
We have not found other studies giving similar comparisons of different levels of health workers in a remote setting. Thus, we cannot ascertain whether these findings are unique to this health system in Northwestern Ontario. We would suggest, however, that those persons planning health services which must use less qualified personnel should concentrate on assisting practitioners to deal with undifferentiated illnesses and in handling the acute problems they diagnose.
